MOJEJTIOBAHHA TA AHAJII3 CXEM B ELEKRONICS WORKBENCH

cneniajbHIiCTh

OCBiTHSI Mporpama
OCBiTHili piBeHb

Yopua Mapisa OsexcanapiBHa

Mera
®opmat
OO0csr i gpopMu KOHTPOJIIO

Bumoru BukiIagaua
YmoBHu 3apaxyBaHHs

CUNABYC OCBITHbOI KOMMOHEHTH

163 diomequuHa iH:KeHepist 000B’A3KOBICTH BHOipKOBa
MUCHUILTIHHA
biomenuuHa iHKeHepist dakyabTer Enepreruku, nndpoBux Ta KOMI’I0OTEPHUX TEXHOJIOTii
nepumi (0akajaaBpCcbKUii) kadenpa BiomeauuHoi iH:KeHepii Ta TEOPEeTHYHOI eJIeKTPOTEXHIKH
BUKJIAJAY

Buma ocBita — cneniajibHiCTh ABTOMATH3ALiA TEXHOJIOTiYHUX MPOLECIB

HaykoBuii cTyneHb — KaHAUAAT TexHiYHUX HAyK 05.11.17 — Giooriudi Ta MeqUYHI NpUIaIH i cuCTEMHU

Buene 3BaHHS — 10EHT KadeapH eJIeKTPOMeXaHiKH, POOOTOTEXHIKH Ta OioMeTMUHOI iH/KeHePil Ta e1eKTPOTEeXHIKH.
Jocsix poooTu — dinbine 15 pokis

IMoxa3Huky npogeciiiHOl AKTUBHOCTI 3 TEMATHKH KYpCY:

e ABTOpKa HaBYAJILHOIO MOCIOHMKA Ta OLbIIe 30 METOMUYHUX BKA3iBOK IS J1a00paTOPHUX, MPaKTUIHUX poOiT 3 Kypcy TOE; Enektponika
Ta MIKpOCXEMOTEXHIKa

e [Iporpama craxyBaHHs: «|HTepHamioHati3amis BUIOi ocBiTH. OpraHizailisi HAaBYAIEHOTO MPOIECY Ta IHHOBAIIHHI METOIM HABYAHHS Y
BHINUX HaBYATBHUX 3akiafgax [Tompmi» (180 rogun); CBigonTBo po migBUIeHHS kBamidikarii Ne 463, Haka3z Ne 1010k Bix 09.10.2020 p.,
XapKiBCbKHI HAIlIOHAIBHUIN YHIBEPCHUTET DPajioeNeKTpoHikH, kKadenpa biomennuHoi imkeHepii, M. XapkiB. [Iporpama craxxyBaHHS:
«lHcTpymMenTanbHi MeToau Gionoridaux pociikeHs» (180 roaun); Ceptudikar «Axagemidda qoopoyecHicTb», 11.08.2021; Ceptudikar
prometheus.org.ua Ha Temy: «3MIIIHEHHS BUKJIAJaHHS Ta OPTaHI3aliifHOTO yIpaBiIiHHS B YHiBepcuTeTaxy», 18.10.2021; Ceprudikar, [EK
GROUP ACADAMY Ne21415, 10 rpymnst 2022 p. Ha Temy «EnekrporexHika»; CizonTBo mpo migBumeHHs kBamigikanii [TKNe794
peectpaniitanii Homep 24739 XapkiBChKOro HalioHaJbHOTO aBTOMOOUIEHO-IOPOKHBOTO YHIBepcUTETy Ha Temy: OCHOBHU IEJaroriku Ta
METOJIN BUKJIQIaHHS KYPCiB «EIEKTPOTEXHIKa Ta eTIeKTpOHiKay, «EnexTpoHika Ta MikpocxemorexHikay, « TOEy». (180 rox.) 17.22.2022 p.;
Ceptudikar prometheus.org.ua Ha Temy: «Kputuane mucieHHs s ocBitsa», 13.10.2022 (30 rox.); Ceprudikar [dis MiHicTepcTBO
udpoBoi Tpanchopmarii Ykpainu Ha temy: «L{udposi HaBuukm aiis Buntenisy, 05.04.2020 p. (6 rox.)

e (CniBaBTOpKa 3 TEMAaTHYHUX ITyOITIKAIIiMH;
YdacHWI HAYKOBHX 1 METOJNIHAX KOH(EPEHIIIH.

TesiedoH 0508569663 ejekTporHHa momrTa Masherl533@gmail.com aucranmiiina Moodle

MiITPUMKA

3ATAJIBHA IHOOPMALIA ITPO OCBITHIO KOMIIOHEHTY (AUCHUIIJIIHY)
(hopMyBaHHS KOMIIETEHTHOCTEH AJ1sl MpogeciifHol AisUTFHOCTI 3a crenianbHicTIo «bioMennyna iHkeHepi»
JeKLil, MPaKTU4YHi 3aHSTTS, CAMOCTiHA po00Ta, IHANWBIAyallbHI 3aBIaHHS, JJAOOPAaTOPHI POOOTH, KOMaHIHA POOOTa
3 kpenuta ECTS (90 roaun): 12 roaun nexuii, 18 roaun nabopaTopHO-MPAKTUYHUX 3aHATh; MOLYJILHHNA KOHTPOJIB (2 MOy );MiICYMKOBUH
KOHTPOJIb — Ju(epeHLiHOBaHHUH 3aITiK..
BYACHE BUKOHAHHS PO3PaXyHKOBO-TpadivHUX 3aBJaHb, BAKOHAHHS JIAOOPATOPHUX a MPAKTHYHHX, AKTUBHICTh, KOMaHHA poOoTa
3TiAHO 3 HABYAIBHUM IJIAHOM



BIJIIOBIHICTh CTAHJIAPTY OCBITHU I OCBITHIM ITPOT'PAMI

KomnerentHocti 3K 1. 3pmatHicts 3acTocoByBaTd 3HaHHs y mpaktuunux IIporpamui  [IPH 1. 3actocoByBatu 3HaHHSA OCHOB MaTeMaTuKH, (isuku Ta 0iodi3ukw,
CUTYAITisX. pesyabTatn  OloiHKeHepii, Ximil, iH)keHepHOI rpadiku, MEXaHIKH, OIOpY Ta MIIHOCTI
3K 2. 3raHHS Ta pO3yMiHHS IIPEIMETHOI 00IaCTi Ta PO3YMIHHS HABYaHHSI MaTepiaiB, BIACTHBOCTI Ta3iB 1 pIOWH, EJIEKTPOHIKH, 1H(GOPMATHKH,
npodeciiHol AISITEHOCTI. OTPHMAaHHS Ta aHAJIi3y CHUTHAIIB i 300pakeHb, aBTOMATUYHOTO YIPABIiHHS,
3K 4. HaBuuku BUKOpPHCTaHHA iHQOpMamiiHUX i CHCTEMHOTO aHali3y Ta METOJiB MPUHHSITTS PillIeHb Ha PiBHI, HEOOXiTHOMY
KOMYHIKAI[ITHAX TE€XHOJOTIH. JUISL BUPINICHHS 3a/1a9 O10MeIMIHOI IHKEeHepii.
3K 8. 3maTHicTh mpUiMaTH OOTPYHTOBAHI PillICHHSI. I[IPH 8. Po3ymitu TeopeTH4Hi Ta MpPAKTHYHI MiAXOOW AO CTBOPECHHS Ta
@®K 4. 3parHicTh 3a0e3medyBaTd TeXHIUHI Ta (QyHKIIOHATBHI KEepPYBaHHS METMYHUM 00JIaTHAHHSAM Ta MEIUIHOIO TEXHIKOIO.
XapaKTEPUCTUKH CHCTEM 1 3aC00iB, II0 BHKOPHUCTOBYIOTHCS B I[TPH 9. Po3ymiTi TeopeTHYHI Ta MPAaKTHYHI MIXOAW OO CTBOPEHHS Ta
MenunuHI Ta Oiomorii (mpu TPOQiNAKTHIN, MIarHOCTHIII, 3aCTOCYBaHHS INTYYHHUX O10JIOTIYHUX 1 OIOTEXHIYHHMX 00’€KTIB Ta MaTepiaiiB
JiKyBaHHI Ta peabimiTarii). MEIUYHOTO MPU3HAUYEHHS.

@®K 5. 3matHicTh 3acTocoByBaTH (Pi3WdHi, XiMidHI, 010IOTIgHI I[TPH 19. Bmitu 3acTOCOBYBaTH 3HAHHA NPUHIUIIB MMOOYAOBHA CYYaCHHUX
Ta MareMaTHYHI METOOW B  aHaji3i, MOJEITIOBaHHI Ja3epiB Ta BETEPHHAPHOI TEXHIKH, 3aCO0IB aBTOMATH3AIlll MEIUIHOTO
(YHKIIOHYBaHHS )KUBUX OPTaHi3MiB Ta 010TEXHIYHUX CUCTEM. o0NagHaHHS, METONIB Ta 3aco0iB OTpHUMaHHSI Ta OOpPOOKM CHUTHAIIB Ta
®K 7. 3paTHicTh IUTaHYBaTH, NPOEKTYBAaTH, PO3POOJISTH, 300pakeHb O10JOTIYHUX 00’€KTIB (POCIHMHA Ta TBAPHHA), CKCIIEPTHU3U Ta
BCTAHOBIJIIOBAaTH, €KCIUTyaTyBaTH, HIiATPUMYBATH, TEXHIYHO ceprudikamii MeIWYHUX amapaTiB, NPWIAIIB Ta CUCTEM JUIS arpapHoro
00CITyTOBYBaTH, KOHTPOJIIOBATH 1 KOOPJAMHYBATH PEMOHT CEKTOpY.
OpWiagiB, oOONaJHAHHA Ta  CUCTEMH  NPO(DITaKTHKH, [MPH 20. 3nilicHIOBaTH HaJaHHS 1HXHHIPHUHTOBHX IOCIYT Ta 3a0€3TCUSHHS
TIarHOCTHKH, JIIKyBaHH 1 peadimiTariii, 10 BHKOPUCTOBYETHCS TEXHIKO-iH(OPMAI[IHHOTO CYIpPOBOIY MEAWYHUX arapaTiB, MPHUIATIB Ta
B JIIKQpHSX 1 HAYKOBO-OCIITHUX IHCTUTYTaX. CHICTEM JIJIsI arpapHOTO CEKTOpY.
CTPYKTYPA OCBITHbOI KOMIIOHEHTH (IMCIIUILITHH)
Mopayas 1. OcHOBHI 3aK0HM, eJIeMEHTH M TapaMeTPH eJ1eKTPHYHHUX KiJ
TexHo10TisI MATOTOBKHU CXeM
Jlexkuis 1. Tema 1. OcHoBHi mosoxkenHsi | JlabopaTopHo- | 1). EjaekTpuuHi KoJia mNoOCTilHHOrO
nporpamMu MpaKTHYHE CTpyMy npu MOCJIiI0BHOMY, 1). Maremaruine MOJENIOBAHHH 3
CTpyKTypa BiKHA i cMCTeMa MEHIO 3aHATTH 1 napajejabHOMY i 3MilIaHOMY 3’ €THAHHI E BUKOPHCTAHHIM 33c.05i3 i meroxis
Electronics Workbench (JIII3 1) pe3ucrtopiB — (M1). = 004HC/TI0BAILHOT TEXHIKH.
Memnio Analysis g 2). Po3paxyHOK eJeKTPHYHHX Kil1 3a
Memnto Window = AOTIOMOT 010 CTaHIIapTH:/IX nporpam Ha
Menio Help £ nepcoHaIbHOMY KoMmm’oTepi. MeToau
Tema 2. Texuouiorisi miarorosxu cxem | JII3 2 2). PosranymeHe eleKTpHdHE KOJIO | S PO3PAXYHKY €IEKTPHIHUX CXEM.
I'pyma  Favorites —  nonomixkHi HocCTiiiHOro cTpyMmy 3 Aekinbkamu EPC 8 3). ®yp'e-ananis BUXIIHOTO  CHTHATY
ST — (M1). reHepaTopa IpH  Pi3HUX  peKUMAax
Menro Edit MO/IeJTIIOBAHHS




®YX (Bode Plotter)

nociainoBaum 3’e¢anannamM R, L, C
eJieMeHTiB MPU BMUKAHHI HAa NMOCTIiHY

Jlekuist 2 Tema 3. I'pyna Ocnosae (Basic), 'pyna | JITI3 3 3). JlocaimKeHHsI eJIeKTPHYHOI0 KOoJia
Jxepesia eneprii (Sources) 3MIHHOTO CTPyMYy 3 TOCJiT0OBHUM
3’€IHAHHSM  PEe3UCTOPa, KOTYUIKH
IHIYKTMBHOCTI Ta KOHAeHcaTopa -—
(M1).
Jlexuin 3 Tema 4. I'pyna Diodes, I'pyna JII3 4 4). JocaixKeHHsI eJTeKTPUYHOr0 KOJa
Transistors 3MiHHOTO CTPyMy 3 HapajeJbHUM
3’€IHAHHAM  Pe3UCTOPa, KOTYIIKH
IHIYKTMBHOCTI Ta KOHJeHcaTopa -—
(M1).
Tema 5. Menro Circuit, Menio File 5). Pe3onanc Hampyr, Pe3sonanc
cTpymiB — (M1).
Moayasb 2. KonTposabHo-BuMipoBaibHi mpuiaaau. Tpudasui kosa. Ilepexigni npouecu
Jlexnis 4 Tema 6. KoHTpoanHo-BumipoBaabhi | JIII3 5 6). Hocaigxenus NMACHBHOI'0
MPWIagu YOTHPUIIOJIKCHUKA — (M2).
Tema 7. MyabtimMerp (Multimeter) JIII3 6 7). JocaimkenHsi TpugasHUX KiJ,
3’e1HaHuX 3ipkoio — (M2)
Jlexuis 5 Tema 8. dyHkuionHanbHuii reneparop | JIII3 7 8) [Hocuimkennst TtpudasHux Kii, 1). MonenwoBaHHs (GiJbTpa BHCOKHX
(Function Generator) 3’€IHAHHX TPUKYTHHKOM — (M2). YacToT HA onepaiiiiHoMy miacHIIOBaYi
Tema 9. Ocuuiorpad (Oscilloscope) JII3 8 9). Ilepexinni mpomecu B KoJax 3 2). Po3paxyHok YaCTOTHHX
nocainoBuum 3’eqHanHamM R, LtaR, C | & XapaKTepHCTHK (iIbTpa
eJIeMeHTIB IPH BMUKAHHI Ha MOCTIHY L§ 3). 3aBaaHHsA peKUMIB MO/JeTIOBAHHS
Hanpyry — (M2). z- NepexiiHUX MpoueciB.
=
Jlexuist 6 Tema 10.I'padonmodynoank AUX i | JIII3 9 10). Ilepexigni mpoumecHu B Kojax 3 EE
g
2
Q

Hanpyry — (M2).




OCHOBHA JIITEPATYPA TA METOANYHI MATEPIAJIA

1. 30ipEHMK 3aga4 3 JOUCOHINIIHA TEOPETHYHI OCHOBH
eNneKTpoTexHiku «JliHidHI eNeKTpu4yHi Kojla OZHO(A3HOTO
cunycoinnoro crpymy / [Kocymina H. I'., Yepenkor O. /1.,
Yopua M. O., Yepesumenko C. M.]. — X.: XHTYCT, 2014 c. —
271 c. (I'pud Hamamo MiHiCTEPCTBO arpapHOi IOJITHKH Ta
MPOJOBONBCTBA  YKpaimm  jmcr  Ne37-128-13/3591  Bin
25.03.2014).

2. llpaktukym 3 TOE ta EnexkrporexHiku: HaBYaIbHUH

1. IlepeximHi mpomecH B EJICKTPUYHHX KOJaX: METOM. BKa3iBKH 10 BHUKOHAHHS
nmabopaTtopHUX poOIT I 3100yBaviB mepnioro (0akaJaBPChbKOro) PiBHS BHUIIOI OCBITH
neHHoi Ta (3ao4.) ¢opmu HaBu., cmen. 163 «biomeanuna imkenepis» / Jepk.
OlorexHomoriuauil yH-T; aBT.-ykiman.: H. I'. Kocymirma, M. O. Yopna., Cyxiz B. B.,
Kopmynos K. C. — Xapkis: [6. B.], 2022. — 38 c.

2. JliHilHI eNeKTpUYHiI Koia 0JHO(A3HOTO CHHYCOIAHOTO CTPYyMY: METOJ. BKAa3iBKH [0
BUKOHAHHS 1a00paTopHUX poOiT A 3100yBadiB mepuioro (6akaaaBpChbKOro) piBHS BUILIOL
OCBITH NeHHOI Ta (3a04.) dopmm HaBdY., cuer. 163 «biomenmuna imkenepis» / Jlepxk.

TNIOCIOHHK JTs CTY/IEHTIB TeXHIYHUX HaB4adbHUX 3aknamiB/ H.I. £  Giorexmonoriunmii yu-1; aBT.-yknan.: H. I'. Kocymina, M. O. Yopua. , Cyxin B. B.,
Kocymina, M. O. Yopra, O. JI. Yepenkos, II. O. Kpapuenxko, 5 Kopmynos K. C. — Xapkis: [6. B.], 2022. — 24 c.
< XHTVYCI. — X.: ®inap, 2020. — 214 c. E 3. JlocmimkeHHs eJIeKTPUIHOTO KOJIa 3 PO3IOAIEHUMH TTapaMeTpaMu: METO/I. BKa3iBKA
& 3. Emextporexnika. KoMm'roTepHe MOIETIOBAaHHS €IEKTPOHHUX 3 JI0 BUKOHAHHS JIA0OPATOPHUX POOIT AJist 3100yBadiB mepmioro (0akaxaBpChKOTO) PiBHA
= CXEM Ta MPUCTPOiB: MeTo . BKa3iBKH J0 JIabopar. po0iT; yKIa.: g BHUINOT OCBITH JIeHHOI Ta (3a04.) opMu HaBu., crell. 163 «biomenuuna imkeHepis /
& O.TI'. IIpsxos, O. 1. Topsank, M. A. UekaHOB; XapK. AepXK. YH-T Hepx. 6ioTexHONMOTIYHUH YH-T; aBT.-yknai.: H. I'.Kocymina, M. O. Yopsa. , Cyxin B. B.,
'E xapuyBaHHs Ta TopriBm. XapkiB: XJIYXT, 2010. 47 c. = Kopmynos K. C. — Xapkis: [0. B.], 2022. — 17 c.
4. CepryH FO. ®. AHali3 eleKTpPHYHKX Kill HA IEPCOHATBHOMY & 4. JlocmimpxeHHs HeMHIMHUX Ki1. Depope30HaHC HApPyT: METO/I. BKa31BKU 10 BUKOHAHHS
koM 'totepi / FO. @. Ceepryn. — X.: @akr. — 2008. — 296 c. E nabopaTtopHUX poOiIT st 3100yBaviB mepuioro (0akanaBpChbKOTO) piBHS BUINOI OCBITH
5. CeepryH 0. ®@. 30ipHuUK 33124 110 PO3PaXyHKY €NCKTPUYHUX > neHHoi Ta (3a04.) ¢opmum Hapd., cmen. 163 «biomenmuna imkenepis» / Jepxk.
ki / Ceepryn 0. @., lllepbakoB O. €., KpaBuenko I1. O. — OiorexHoNoriuHuil yH-T; aBT.-ykian.:. H. I'. Kocymina, M. O. Yopna. , Cyxin B. B.,
XapkiB: HapuanpHo-merommunmii Bimmin XHTYCE im. L Kopmynos K. C. — Xapkis: [0. B.], 2022. — 22 c.
Bacunenka. 2007. — 30 c. 5. JlocmikeHHsT MepexiiHUX MPOLECiB y eleKTpuyHuX Konax R-L-C enemeHTamumnpu
6. Iloroxumx M. L, JpskoB O. I., Yexanos M. A. BMUKaHHI Ha MOCTIHY HApPyry: METOA. BKa31BKH A0 BUKOHAHHSI JIAOOPATOPHUX POOIT IS
EnexrpoTexHika eNeKTpOoHiKa Ta MIKpOIPOIECOPHA TEXHiKa: 3100yBaviB MepIIoro (0akalaBpChKOTo) PiBHsI BHINOI OCBITH JEHHOI Ta (3204.) dopmu
HaBy. mocionuk. Xapkis : XA YXT, 2017. 164 c. HaB4., criell. 163 «biomeanuna imxeHepis» / Jlepk. 610TeXHONOTTYHMIA YH-T; aBT.-yKIaI.:
H. I'. Kocynina, M. O. HopHna. , Cyxin B. B., Kopmrynos K. C. — Xapkis: [0. B.], 2022. —
17 c.ta iHmm
CUCTEMA OLIHIOBAHHSA
CUCTEMA BAJIN JISJBHICTD, IO OIIHIOETHCA
a0 50 50% Bia ycepeaHeHOI OIHKH 32 MOAY.JTi
IMincymkoBe oniHIOBaHHS 100 6ansna ECTS (cTangapTHa) .
a0 50 MiJICYMKOBe TeCTYBaHHsI
a0 50 BiIMOBIi HA TeCcTOBI NMTaAHHSHA
MopayJabHe OL[iHIOBAHHSA 100 6anbHa cymapHa a0 20 YCHI BiinoBiAi Ha J1a00pATOPHO-NPAKTUYHUX 3AHATTAX
a0 30 pe3yabTaT 3aCBOECHHS 0JIOKY CaMOCTiiiHOI poooTH

HOPMHU AKAJJEMIYHOI ETUKHA TA JOBPOYECHOCTI

Bci yuacHuKH 0CBiTHBOIO0 Npouecy (B TOMY 4HCJIi 3100yBavi 0CBiTH) IOBUHHI JOTPHMYBATHCS KOAEKCY aKaIeMi9HOI J00p0YeCHOCTi Ta BHMOT, SIKi PONKMCAHI y
noJiokeHHi «IIpo akagemMiuny 100poYecHiCTh yYacHHKIB 0CBiTHBOTO npouecy AbTY»: BUABISITH AUCHUILTIHOBAHICTH, BUXOBAHICTh, MOBAKATH TiHICTH OUH OTHOIO,
NPOSIBJISATH 100PO3UWIUBICTh, YeCHICTh, BiINMOBIIAIbHICTD.



